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br, 4 1. * - -  In Table  1 we show a t a b l e  of values  of  hannonic 
c o e f f i c i e n t s  a t  4000 A exc i t a t ion  up t o  t h e  26-pole 
t o g e t h e r  w i t h  t h e  o r i g i n a l  design estimates f o r  bn, n 
even, made f o r  4500 A. The n=7 data are art ifacts o f  
t h e  data handl ing procedure.' The m s  values  shown f o r  
h ighe r  o r d e r  an and bo, n odd, probably i n d i c a t e  t h e  
measurement precisron. The widths of t h e  
d i s t r i b u t i o n s  o f  bZ, a , and a , which r ep resen t  real 
magnet t o  magnet var iazion,  ar-2 r e l a t i v e l y  l a rge ;  as a 
consequence d i p o l e s  arc assigned l o c a t i o n s  in t h e  
a c c e l e r a t o r  t o  reduce undesirable o r b i t  e f f e c t s  that 
may ariae from these  f i e l d  components.* 

FIELD SHAPE -- 
Another way t o  cha rac t e r i ze  t h e  magnetic f i e l d  is 

t o  show B /Bo along t h e  x and y axes o u t  t o  1: 1 inch. 
F igu res  4 Ind  5 show these  d i s t r i b u t i o n s .  The mean 
va lue  o f  B /B for  t h e  sample of  870 d ipo le s  a t  each x 
or y is tdce8  by t h e  s o l i d  l i n e s ,  and t h e  do t t ed  
l ines  g i v e  a band containing 90% of t h e  magnets. 
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Fig. 2. al and bl c o e f f i c i e n t s  

Po for t h e  inner co i l  and 36O f o r  t h e  o u t e r  c o i l .  
The magnitude of b4 is a l s o  s e n s i t i v e  t o  these  key 
angles .  During c o l l a r e d  coil '  f a b r i c a t i o n  we 
occas iona l ly  ad jus t ed  t h e  key shims between t h e  
collars and the c o i l s  i n  o rde r  to  maintain values  of 
b2 wi th in  t h e  acceptance range of Of. 6 units a t  4000 A 
e x c i t a t i o n .  In  Figure 3 w e  show b a t  4000 A as a 
f u n c t i o n  of magnet number, which c lose fy  approximates 
t h e  d a t e  of c o l l a r e d  c o i l  construct ion.  Yote t h a t  a 
t r e n d  toward unacceptably l a r g e  va lues  of b2 developed 
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Fig. 4. B /B as a Punction of x a t  y=o 
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MAGNET W E E R  

, .  . - .  - .  . Fig. 3. b2 c o e f f i c i e n t  a t  4000 A as a func t ion  o f  
magnet number ( cons t ruc t ion  d a t e )  

during s t a r t u p  of t h e  production line; t h e  underlying 
cons t ruc t ion  problems were i d e n t i f i e d  and brought 
under c o n t r o l  .af ter  magnet number 410; and as t h e  
f i g u r e  shows, t h e r e a f t e r  we were a b l e  to  maintain t h e  
average value o f  b2 nea r  zero. 
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Pole bn bn bn an an 
Index 
7 n Design Mean Mean E 

-1.0 0 +I .o 
I Y POSITION (lNCH€S) 
1 
I 

1 0.09 0.48 0.17 O.e.50 

- 3  -0.23 0.77 -0.07 1.46 
2 .04 0.95 3.12 0.10 1-16 

4 1.04 -0.57 1.32 -0.10 0.46 
5 -0.07 0.32 -0.07 0.55 
6 4.44 5.48 0.54 4 - 0 7  0.29 
7 0.04 0.17 0.22 0.26 

0.02 0.23 0.28 0.38 
3.63 3.70 0.26 0.08 0.25 

9 
10 
11 -0.01 0.20 -0.24 0.25 
12 -0.82 -0.80 0.19 -0.05 0.22 

. 8 -12.09 -12.52 0.33 -0-07 0.41 

Table 1 Harmonic c o e f f i c i e n t s  of t h e  magnetic f i e l d  
at  4000 A i n  s tandard u n i t s  f o r  870 d ipo le s  

Fig. 5. B Y O  /B as a function o f  y a t  x=o 

INTEGRAL FIELD -- 
. I n t e g r a l .  f i e l d  measurements were made using 

stretched w i r e  loops a t  many magnet e x c i t a t i o n  
cu r ren t s .  Figure 6 shows t h e  d i s t r i b u t i o n  of 
normalized f i e l d  i n t e g r a l  a t  2000 A magnet e x c i t a t i o n  
as a f u n c t i o n  of magnet number. 

It: can be seen t h a t  t h e  cons t ruc t ion  problems 
t h a t  a f f e c t e d  b2 also a f f ec t ed  t h e  i n t e g r a l  f i e ld .  
These s a m e  data are shown as a histrogram in Figure 7; 
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